Chapter 5: Degradation of groundwater resources
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5.1 Introduction

South Africa does not have an abundance of groundwater resources. This is mainly due to the nature of the geology and the generally low rainfall over much of the country.


Most of the country is underlain with hard rocks like the super series in the Karoo and the dolomitic formations where storage and movement of sub-surface water is confined to the fractures or cavities within the rock.  These are called secondary aquifers.  Primary aquifers, usually unconsolidated sand, are generally a better resource for water and are found in relatively isolated areas, mainly along the coastline and rivers such as the sandy formations of the Cape Flats and in small areas of alluvium along riverbanks.


The replenishment of groundwater reserves, known as the recharge, is a function of the rainfall.  Groundwater moves through the hard rock formations at a rate as slow as 10 m per year (Engelbrecht 1993).  The geology of the rock formations and the topography of the surface are factors in the equation, which determine the rate of recharge, and the amount stored. Table 5.1 gives estimates of the recharge as a percentage of the mean annual rainfall for different areas and formations (Sami et al. 1998).


Even though over 280 towns and villages in South Africa utilise groundwater to a significant degree (Anonymous 1986), the Department of Water Affairs and Forestry (DWAF) has estimated that, in 1980, only 33 % of the exploitable groundwater resources was being used.  This use represents only 15 % of all water used, and is low in comparison with many other countries (Table 5.2).  By far the largest use of groundwater is for irrigation purposes (Table 5.3).

Table 5.1. Groundwater recharge estimates (from Sami et al. 1998)
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Table 5.2.  Potable groundwater use in different countries (from Anonymous 1986)

Country
Ground water

(%)
Surface water

(%)

Italy

Germany

Belgium

Netherlands

France

Sweden

America

England & Wales

South Africa
93

71

70

65

50

46

25

10

15
7

29

30

35

50

54

75

90

85

Table 5.3.  Use of groundwater in South Africa in 1980 (from Anonymous1986)

Water use sector
Use (million m3/yr)
% of Total

Urban use 
70
3.9

Rural domestic use
120
6.7

Stock watering
100
5.6

Irrigation
1400
78.2

Mining and quarries 
100
5.6

Total
1790
100

5.2 Cause of groundwater degradation

5.2.1. Reduction in recharge as a result of changing land use

There is little in the way of local information on this topic.  It is however conceivable that the reduction of land cover increases surface runoff, at the expense of percolation to groundwater aquifers.  It is also probable that increasing vegetative cover can increase the interception of rain before it reaches the ground.


The periodic droughts in South Africa further complicate the situation, because during such periods, the soil remains bare and plant roots do not intercept the nitrate (from natural nitrification or applied fertilizer) at all.  Bare land causes the highest losses by percolation of nitrogen with the soil releasing up to two times more nitrate than cropland. Thus, if crops are lost due to drought, the potential leaching of nitrate into the underground aquifers, after the first significant rainfall event, could be considerable.


Studies in Australia have indicated that the clearing of native vegetation in semi -arid regions of Southern and Western Australia has led to groundwater logging and increased salinisation of low lying areas.  Observations in Northern KwaZulu-Natal supported this theory but tests done in 1993 in the Northern Province did not substantiate this in any conclusive manner (Vegter 1993).  Afforestation is also blamed for the drying up of boreholes. This is possible on specific aquifers, but no research can be located to confirm this phenomenon (J Perkins, personal communication, 1996).  Urban areas reduce the potential for recharge of the aquifers as high runoff levels occur.  

5.2.2.  Domestic and industrial landfill

Land filling has long been the main disposal method for both domestic and industrial waste.  Legislation affecting the control and prevention of water pollution in South Africa is found in the Water Act of 1956; the Health Act of 1997; the Environment Conservation Act of 1989 and the Environmental Conservation Amendment Act of 1992.  The Department of Water Affairs and Forestry has been assigned with the responsibility of managing these acts.  Permits are required for such disposal sites but the progress to issue these permits has been slow.  In 1993 only about 15% of the identified waste disposal sites had been issued with permits or were in the process of obtaining permits.  In recent years, the number of documented sites in which landfill leachate is known to contaminate the groundwater aquifer has been on the increase.  However, only a few cases have been studied in detail with regard to geochemical processes, the attenuation of contaminants and the occurrence of potentially hazardous organic chemicals in leachates from municipal landfills.  Of the 76 000 active industrial landfills in the United States; some 50 000 are estimated to contain potentially hazardous chemical wastes (Engelbrecht 1993).  Groundwater contaminants such as benzene, polychlorinated biphenyl, chlorinated phenols, organic solvents, heavy metals, selenium, and arsenic have originated from industrial landfills and in many instances have migrated some distance from the original contamination site.


Less is known about the microbiology than about any other part of the biosphere. Microbiological processes can transform both inorganic and organic chemicals that enter the groundwater environment. This can transform chemical compounds and cause clogging within the aquifer, alter the pH and thereby affect the oxidation-reduction potential of the system.  This can lead to precipitation or dissolution of phosphates and heavy metals and oxidation or reduction of iron and sulphur salts (Engelbrecht (1993).

5.2.3. Informal settlements

These deserve special consideration because of the lack of functional waste disposal infrastructure and the usually high concentration of people.  Both liquid and solid wastes are generally discarded within close proximity of habitation.  Nitrification of sub surface water is one of the problems.  This is derived from untreated sewerage, animal waste and the decomposition of dead animals and even humans (J. F. Botha, personal communication, 1998).  Of greater concern is the potential for organic and microbiological pollution. Modern detergents decompose only when exposed to light and the atmosphere. If they seep into the ground they have the potential of becoming toxic.  This aspect requires urgent research.


Many informal settlements are now being supplied with potable water but the rate at which sanitation is being improved is relatively slow.  There is also a potential for speeding up and aggravating the pollution of groundwater if these settlements change over to septic tank disposal systems.  DWAF provide guidelines for the siting and investigation of rural sanitation (Anonymous 1997).


Where there is no supply of potable water, surface water is inclined to deteriorate rapidly causing disease and further potential for pollution of groundwater.  In many cases informal settlements are located on land that is unsuitable for normal development and with poor drainage.  

5.2.4. Agricultural activities

Nitrogen, together with carbon, oxygen, sulphurs and phosphorous, constitute the main life-supporting system on our planet.  However, the presence of high levels of nitrogen and phosphorous in water, including groundwater, is generally considered to be a manifestation of pollution.
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A significant source of nitrates is from enterprises where animals are concentrated such as in feedlots and animal kraals.  An extent of the nitrogen content derived from animal feed stock units is given in Table 5.4.  Feedlots are not yet subject to legislative control though particular care is taken to ensure that pollution is avoided (Tredoux 1993). 

Animal concentration in, or nearby, informal settlements, remains a concern.  The water from many boreholes in rural areas is also subject to pollution from animal waste in the close proximity of the hand pump or windmill.  Because such boreholes are usually the only source of water, animals gather in the vicinity to drink the spilt water.  Pollution by direct infiltration into the boreholes takes place.  Rain gives the pollutant greater mobility.  In such cases the hole should be given extra protection to avoid such direct pollution.

Table 5.4.  Estimated total nitrogen content of manure produced annually in intensive feeding units in South Africa (Botha 1984).

Type of manure
Total nitrogen content

(t/a)

Dairy cattle

Beef cattle

Pigs

Poultry

sheep
17 460

12 420

18 200

20 848

385

Total
69 313

5.3 Occurrence and extent of the problem
Groundwater degradation refers to both the quantity and quality of the resource.  There is a scarcity of reliable data on the temporal variation of the extent and quality of groundwater.  The current monitoring efforts by the Department of Water Affairs and Forestry have only received impetus over the last 4 to 5 years, which means that long term trend assessments are presently rather speculative (Parsons et al. 1993).

5.3.1 Reduction in the quantity of ground water

It is often difficult to determine the cause of the reduction in the quantity of groundwater.  A model, which relates meteorological drought to groundwater drought, is shown in Figure 5.1.  However, the failure of a borehole is frequently the result of a badly sited position, or the collapse of the lining of the hole, or damage to the pumping equipment used to extract the water.  This was the particular experience of those that were involved in the Government drought relief project in Northern KwaZulu-Natal and in the Northern Province during the drought earlier this decade.  This drought effected rural communities significantly and it was not uncommon for rural women to walk 10 km each day to fetch water or to stand in a queue at a borehole for several hours for 10 litres of water.  In most cases communities had access to a borehole fitted with a hand pump.  Most of the drought relief that the Government provided was used to repair or replace hand pumps.  Only a small percentage of boreholes were found to have a severe reduction in yield, and in most cases, a technical solution to the problem was all that was required (N Houart, personal communication, 1995).

Figure 5.1.  Groundwater drought versus long term demand (from Calow et al. 1997)

Another factor, which is overlooked, is that the borehole may have deteriorated with consequent reduction in yield, rather than the depletion of the resource.  There is evidence that the act of drilling and the subsequent extraction of water cause a collapse of the formation around the hole.  This in turn results in the closure of the interstices, which deliver water to the hole (J. F. Botha, personal communication, 1998).  This is particularly the case where boreholes are over used.  Boreholes will also degrade if recharge does not occur.  This is supported by The National Groundwater Information inventory (Anonymous 1995) where only 38 of the 281 stations analysed indicated a good correlation between water level and causative rainfall.


With respect to over utilisation, groundwater degradation is difficult to quantify accurately because the borehole yield information of the National Groundwater Data Base of the Department of Water Affairs is based on the initial drilling rig blow test of the borehole.  This test has subsequently been shown to be over generous in that safe yields are mapping units significantly less than the value given by the test (Anonymous 1995).  In recent years DWAF has been recommending 30 - 50% of the blow yield for long term use.  The isolated cases, which have been monitored more continuously, are mainly for major mining and industrial users where problems have, or are expected, to occur.  Such atypical cases, however, should not be used to assess general spatial trends.


The main areas, where a reduction in quantity has been reported, has been where there is competition for the resource.  This usually occurs in areas where groundwater is used for irrigation purposes and where there is a need to stretch the resource for the growing requirements of towns in semi-arid areas where surface resources are minimal.  In the case of the Springbok flats, which stretches from about Potgietersrus to Warmbaths in the Northern Province, extensive irrigation from boreholes has taken place.  Surveys done by DWAF in the southern part of this area have shown that over the period from 1985 to 1990, the recharge was less than extraction for four of the years.  Recharge in the wet periods was however significant in the years 1985 and 1989 so that the overall balance indicated a gain.  This survey was conducted over an area of 624 km2 (Nel 1992).  A similar study was undertaken in the Louwna-Coetzersdam area close to Mafikeng.  In this area between 4 000 and 4 500 ha is under irrigation from groundwater sources.  The number of boreholes evaluated in the comparison was 117.  This study clearly indicates that extraction is twice the recharge for the granite aquifer which covers an area of 1 330 km2 (Botha et al. 1995).


There are also smaller localised areas where groundwater is in danger of over exploitation.  In Paul Roux, garden irrigation using groundwater has had to be stopped pending an improvement in the supply to the town from groundwater sources (Braune 1993).  De Aar and Graaff-Reinet are also completely dependent on groundwater and these towns will have to expand their systems of boreholes to meet the growing needs of these towns.  It must be stressed that the apparent shortages in these towns are more due to mismanagement of the resources rather than a depletion of the underground resource as there is a tendency to use the cheaper underground water resources first.


The relatively low natural storage potential of the hard rock formations in South Africa, the very low velocity of movement of the water along the interstices and the generally low rainfall to recharge aquifers makes all boreholes susceptible to overuse.  This vulnerability is a major concern in this country, especially while the vast majority of rural communities depend solely on groundwater as their water resource.


Degradation is evaluated by the measurement of the free surface water level or a reduction in the flow quantity delivered or both.  The Department of Water Affairs and Forestry has published data of groundwater levels at some 281 monitoring stations located in the drier western and northern areas of South Africa (Anonymous 1995).  In virtually all cases the water level has dropped significantly over the last 20 years.  The report indicates that rainfall has also dropped over the same period.  In some areas there is clearly evidence of over extraction.  In the past, such areas could have been subject to control by the Department of Water Affairs as Subterranean Government Water Control Areas in terms of the old Water Act (Act 54 of 1956).  There are currently at least 13 such areas declared by Government.  They are Uitenhage, Kroondal, Marikana, Upper-Molopo, Barden, Nylriver-valley, Saldanha, Crocodile river-valley, (including Schlachtkraal), Tarlton, Strandfontein, Lower Berg valley, Yzerfontein, Wadrif, and Dendron.  The purpose of declaring such areas is to protect the groundwater resource.  Unfortunately the proclamation took place after the resource had been depleted considerably.  Furthermore, government does not have the resources to enforce regulations on users.  Yet this action by government does contribute to the proper management of this resource by raising public awareness and control drilling of new boreholes through a permit system. The new Water Act of 1998 has redefined the term public water to include all water resources.  This will enable government to improve, control and ensure equity of distribution.  Under this Act water management will be delegated to Catchment Management Agencies (CMA), which will represent all water users in that particular catchment.  The regulations in terms of the Act are still being compiled.


Most situations of over exploitation relate to the use of borehole water for irrigation.  In 1980 it was estimated that 215 000 ha was under irrigation from this resource (Anonymous 1986).  Subsequent surveys in 1990, indicate a reduction in the use of groundwater for irrigation (Braune et al. 1992).  On the Springbok Flats and in the area around Louwna-Coetzersdam there is severe competition for groundwater and that, which still remains, is now relatively deep.  Recharge studies involving over 100 boreholes in the Louwna-Coetzersdam area have indicated that over a two year period ending in 1994, the extraction from the boreholes was double the average rate of re-charge (Botha et al. 1995).  The same report concludes that continued over exploitation will result in the exhaustion of the groundwater reservoir.  All large-scale irrigation will then became uneconomical and will have to be terminated.  The same situation has now also surfaced at Dendron.  An unfortunate consequence of these cases of over pumping for irrigation use is that older boreholes that were successfully pumping for domestic water are now dry due to the drop in the water level.

5.3.2 Degradation in the quality of ground water

Degradation in groundwater quality usually occurs because of the concentration of activities such as feed lots, industrial development and even uncontrolled human settlements.  The establishment of gold and coal mines in South Africa, during the past century, led to the creation of several industrial areas surrounding some of the major cities, which directly or indirectly supported the mining industry.  Many of these were metal processing factories.  Processed and unprocessed effluents were discharged into streams or ponds and were found to contain variable quantities of heavy metals.
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Of concern is the time lag between pollution and contamination, and the fact that human activities can accelerate natural processes, which renders groundwater harmful to humans and the ecology.  There is little information on the temporal change in water quality in South Africa.  Groundwater generally moves very slowly and this is indicated by a case in Germany where pollution of an aquifer was detected 1,5 km downstream of a landfill site 25 years after start-up and 9 years after closure and it took another 18 years for the contaminant levels to drop to background levels (Engelbrecht 1993).  Another, oft-quoted example of pollution of groundwater is the case of the Love Canal in the USA, where 22 000 tons of chemical waste was disposed of between 1942 and 1953.  The first implications of problems were identified in 1976.  These included the contamination of surface water ponding in neighbouring backyards and the migration of chemicals into basements and the sewer network (Engelbrecht 1993).


The Borehole Prospects map of Vegter (1995) is a good pictorial representation of the situation as it currently applies to South Africa.  The process of the degradation of the quality of groundwater is very site specific.  Areas adjacent to, or in, industrial areas are subject to the contamination of groundwater from ponding, discharge landfill sites and general runoff from the sites.  These point sources are in many cases, monitored, but diffuse pollution from agricultural sources such as the mismanagement of fertiliser application and feedlots is not controlled.


Only two attempts have been made to determine trends in the Springbok flats area (Tredoux 1993), but no significant changes in quality could be detected over the 15 to 20 year period.


In many instances, however, so called degradation of groundwater quality, is the result of natural phenomena and not pollution.  In the Kalahari area, nitrate concentrations in excess of 50 mg/l occur over a large area (Figure 5.2).  The SABS standard is 10 mg/l for drinking water.  This concentration cannot be due people’s activities because of the extremely low population density and agricultural activities.  It has been postulated that it is the natural result of the long past gathering of herds of animals (Tredoux 1993).  There is no information on how this phenomenon has changed over time.  

Figure 5.2.  Nitrate concentrations in groundwater exceeding 50 mg/( (as N) plotted on a map of South Africa (Tredoux, 1993)
Table 5.5.  Nitrate concentration in different areas of Bophuthatswana (from Letimela 1993).  The SABS standard for potable water is 10 mg/l.  Of the boreholes listed below, 34 % are unacceptable.

District
Total no. boreholes sampled
Percentage borehole water with nitrate concentration shown (mg/ No3 -N)



Population served



<10 mg/l
% of sample
10<20 mg/l
% of sample
>20 mg/l
% of sample
Worst case

mg/l


Odi  I & II
817
67
18
15
120
340 000

Madikwe/Luka
399
74
14
12
375
73 700

Moretele I & II
198
73
16
11
51
193 000

Molopo
113
36
37
26
46
93 000

Thaba'Nchu
57
28
39
33
40
56 600


In other areas where high nitrate concentrations occur (e.g. the Springbok Flats in the Northern Province) the causes are clearly more due to agriculture. A study done in magisterial districts comprising the former homeland of Bophutatswana, also yielded high nitrate levels in boreholes used for the supply of domestic water (Letimela 1993).  The study, as summarised in Table 5.5, does not speculate on the cause of this high concentration but it is unlikely to be solely due to the use of fertilizers.


Another characteristic of groundwater is that it frequently has a high concentration of mineral salts (Anonymous 1986).  These are derived by natural processes within the rock formations. In diamond mining areas there is also a presence of arsenic, which occurs, naturally in such geological formations (Prof. J.F. Botha, UOFS, personal communication 1998).  The assessment of degradation must therefore take account of the inherent water quality that may have existed prior to utilization.


Farmers, especially in KwaZulu-Natal, have complained that the quality of borehole water has worsened with time (Braune et al. 1992).  Little has been found in the literature to confirm this.  It is however possible that over pumping has caused a drop in the groundwater level.  This draining of the surface level, which is more mobile due to recharge, might have released deeper or adjacent water with a higher concentration of salts. This problem can also occur in coastal boreholes and the problem of seawater intrusion has occurred at Walvis Bay.  Signs of the same phenomena were identified at Strandfontein on the West Coast and Saldanha Bay.  Similar problems are suspected in the coastal sand regions in KwaZulu-Natal.

5.4  Effects of the problem

Groundwater was always regarded as “pure”.  While it may in instances be more reliable than surface water, it is now clear that the potential for it becoming contaminated is significant.  In the USA the main source of contamination is believed to be the disposal of industrial wastes in impoundment’s and landfills.  Organic contaminants trichloroethylene, carbon tetrachloride, tetrachloroethylene, methyl chloroform, dichloroetthane, dichloroethylene, methylene chloride and vinyl chloride are also linked to ill health (Engelbrecht 1993).  These have all been detected in groundwater. The degree to which they are prevalent in South Africa is however still indeterminate.  Individual site specific studies have been undertaken but these cannot be interpolated as representative of the area or the country.  It is however important to realise the significance of potential problems in this regard.  Table 5.6 lists the most relevant infectious diseases which may be caused by contaminated surface and groundwater.


Inorganic contaminants also affect people’s health (Table 5.7).  For example, nitrate itself has a low primary toxicity but when reduced to nitrite (NO 2) it becomes an oxidising agent, capable of converting haemoglobin in the blood to methaemoglobin.  Once the concentration of methaemoglobin in the blood exceeds 5% the first symptoms of cyanosis are generally noticeable while death results at levels of 50% and higher.  Infants are particularly susceptible to methaemoglobinaemia (Tredoux 1993).  Deterioration is long lasting and in cases where excessive nitrates occur, ingestion of the water can be fatal for babies and livestock.  Stock-losses due to nitrate poisoning have occurred in Namibia and in Bophuthatswana.  In these cases, the nitrate concentration was usually several hundred mg/P.  Dairy cows may be more susceptible (Tredoux 1993).  Stock losses occur when concentrations of nitrite exceed 110 mg/P.  In South Africa the guideline level for the water for dairy herds is 90.3mg/P (Tredoux 1993).  It is possible to denitrify water but this can increase the cost of water treatment by 50% (Letimela 1993).  The process is not suitable for remote rural community schemes.

Table 5.6.  Infections diseases transmitted by contaminated drinking water (Engelbrecht 1993).

Disease
Micro-organism

Amoebiasis

Giardiasis

Balantidiasis

Cryptosporidiosis

Cholera

Hepatitis

Paratyphoid Fever

Typhoid Fever

Salmonellosis

Shigellosis

Gastroenteritis
Entamoeba histolytica

Giardia lamblia

Balantidium coli

Cryptosporidium

Vibro cholera
Hepatis A virus

Salmonella parashypi

Salmonella typhi

Salmonellae

Shigellae
Various micro-organisms e.g. Escherichia coli, Campylobacter, Yersinia enterocolitica, norwalkrota-, adeno- viruses

5.5 Government strategies and legislation

Under the Water Act of 1956, groundwater was classified as Private Water.  Most surface water was classified as Public Water.  Private Water was for the sole use by the landowner on which such water occurred, the Government had little or no control over the usage of that water. 


There was also no means by which the Government could enforce the proper siting, design or monitoring of boreholes. This in turn led to a situation that the Government was ill informed on the statistics of this form of water utilization.  Over the last decade, however, this has changed, and in particular the new Water Act (Act 36 of 1998) has re-defined the status of water such that all water is for public use. The Government may now impose control over boreholes in the same way that it controls surface water. All water is a Public Asset, which must be managed in a more holistic way. The promulgation of regulations and hence, the manner in which such control will be imposed is in the process of being compiled. It is anticipated that the monitoring of the behaviour of boreholes will receive special attention. 


In isolated areas Groundwater Control Areas were proclaimed where there were signs that competition for the resource was occurring. In such cases Permits were required for any future drilling or for any alteration to the extraction works.  The previous water legislation complicated the integrated management of hydraulically connected water resources.


South Africa's new water law views all water in the hydrological cycle as part of the same resource.  Consequently, there are no separate provisions for groundwater: rather, all the provisions of the National Water Act (Act 36 of 1998) can be applied to groundwater in the same way as it is used for surface water. The Act was designed to be of an "enabling" nature, which implies that relevant sections of the Act can be given effect as and when it becomes necessary to do so.


In considering degradation of groundwater, both quantity and quality are of importance.  The purpose of the Act is to ensure that the nation's water resources are protected, used developed, conserved, managed and controlled in ways which take into account amongst other factors - protecting aquatic and associated ecosystems and their biological diversity; and reducing and preventing pollution and degradation of water resources (section 2(g) and (h)).


The Act requires the establishment of a Reserve, which provides for the quantity and quality of water required for basic human needs, and to protect aquatic ecosystems in order to secure ecologically sustainable development and use of the relevant water resource (section 1(xviii) and Chapter 3, Part 3).

Table 5.7. Inorganic contaminants and their effect on human health  (from Engelbrecht 1993).

Parameter
Crisis limit
Impact

Nitrate mg/l N

Sodium mg/ l Na

Magnesium mg/ l Mg

Sulphate mg/ l SO4
Fluoride mg/ l F

Arsenic mg/ l As

Selenium mg/ l Se

Aluminium mg/ l Al

Iron mg/ l Fe
20

800

200

1 200

3

0.6

0.1

1

2
Infant methaemoglobinaemia

Chronic, long-term toxicity

May causes diarrhoea in new users

Taste, odours, cathartic effect - Na - & Mg- SO4
Dental & skeletal fluorosis

Toxic in excess e.g. bronchial diseases

Toxic in access

Soluble aluminium salts exhibit neurotoxicity

High concentrations potentially toxic to children

The Act further provides for the classification of water resources according to a national classification system.  The class of a resource determines the resource quality objectives which establishes clear goals relating to the quality of the of a water resource which is considered to be significant (Chapter 3, Parts 1 and 2).


Part 4 of Chapter 3 deals with pollution prevention, and in particular the situation where pollution of a water resource occurs or might occur as a result of activities on land, e.g. the pollution of groundwater through fertilisers or other chemicals.  The person who owns, controls, occupies or uses the land in question is responsible for taking measures to prevent pollution of water resources.  If these measures are not taken, the catchment management agency concerned may itself do whatever is necessary to prevent the pollution or to remedy its effects, and to recover all reasonable costs from the person responsible for the pollution.


Water quantity is firstly dealt with under the Reserve, as discussed before.  Water use is further regulated through a hierarchy of water use authorisations, as follows:


Permissable use of water as described under Schedule 1, which provides for the limited use of water without a specific licence or other authorisation. This enables a person, amongst other purposes, to take water from a resource on the land (s)he occupies, for reasonable domestic use, small non-commercial gardening and the watering of animals which graze on that land within the grazing capacity of the land. Such use should not be excessive in relation to the capacity of the water resource or the needs of other users, and explicitly excludes feedlots.


Continuation of an existing lawful water use, which would probably include most current use of groundwater, which was defined as "private water" in terms of the previous Water Act (Act 54 of 1956). Existing lawful water use may continue, subject to replacement by a licence or any other limitations or prohibitions under the new Act (section 34(1)).  Specifically, such use should be within the capacity of the resource and pollution must be prevented.


General authorisations can be announced which allows further development within specified limits from a specific water resource, without the need for licensing.  Such a general authorisation does not limit or replace existing lawful uses or water use licences.  Developments under a general authorisation have to be licensed once that general authorisation has been revoked.


Individuals can apply for water use licences if they wish to exceed the limits established by a general authorisation or if they want to convert their existing lawful water use to a licence.  Typically, large users of groundwater, such as irrigation, feedlots and mines could require licences for new developments. 


The responsible authority, e.g. the catchment management agency or DWAF, may also undertake compulsory licensing.  For instance, an area which comes under threat due to over-use of its groundwater resource, may be required to licence all water use from such an groundwater resource.


The Environment Conservation Act (Act 73 of 1989), the Environment Conservation Amendment Act (Act 79 of 1982) and the Health Act of 1977 are also of relevance but the issue of permits for Waste Disposal sites, as evaluated in 1993, was slow. At that time only 15% of identified disposal sites had been issued with permits or were in the process of being considered for permits (Engelbrecht 1993).


This overview has confirmed that the management of both the extraction and the control of potential contamination of groundwater must receive attention. The Department of Water Affairs is aware of this and structures have been set up to guide and where necessary manages this challenge.


Finally, the Reconstruction and Development Programme, with respect to water supply, is managed by the Department of Water Affairs and Forestry and aims to bring potable water to every household in South Africa.  This has been the catalyst to improve the data on groundwater, as it became essential to have enough data for planning and design. Groundwater is the best resource, and in many cases the only resource available, to rural communities. It remains eminently suitable for large stock enterprises and domestic use in areas of low population density.  Unfortunately potential pollution from informal settlements and diffuse contamination from badly managed fertilised lands is not yet adequately managed.

5.6 Conclusion

This overview has highlighted the potential threats that face the groundwater resources of South Africa. The degree to which degradation has occurred on a regional or national scale has not been indicated. This is mainly due to the scarcity of information, which existed in times past.


It has been stressed that the failure of the works to abstract the groundwater is frequently misinterpreted as a failure or diminishment of the resource. This was particularly evident in the case of the Drought Relief Programme in the early nineties.


Short-term shortages have and still do, occur in those areas where there has been an over extraction of water for irrigation or municipal use. These localized areas have also been shown to recover after heavy rain (Vegter 1993).


Natural groundwater frequently contains mineral salts; in some cases to a harmful degree (e. g.  nitrates). This natural phenomenon cannot be regarded as degradation.


The potential contamination of groundwater resources is a danger. While industrial point sources are controlled diffuse sources are still in need of further attention. These relate in particular to human and domestic waste from informal settlements and the over application of fertilizer. Attempts to reduce these threats have been made but the effect will not immediately be noticeable.


Groundwater will still remain the most important source of water in the semi-arid regions of South Africa. The correct development and management thereof is therefore a priority.
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